T his paper examines how occupational groups survive the introduction of a new technology and associated jurisdictional changes. We draw on a comparative historical analysis of two occupational associations'-systems men and production planners-efforts to frame their evolving tasks and relate to other occupations after the introduction of the computer into U.S. business in the early 1950s. We observe that systems men followed the path traditionally advocated in the occupations and professions literature by seeking autonomy through differentiating their task domains from other groups and by trying to get other groups to recognize their control. But they were unsuccessful and disbanded by the mid-1990s. In contrast, the successful production planners took an integrative approach through efforts to frame the interdependencies of their tasks and relate to other occupations, making them more necessary to the functioning of other groups and the organization. Our study contributes to the growing relational perspective on occupations by showing how taking an integrative approach with other occupations at the field level can help occupations survive long term.
Introduction
The introduction of the computer in the 1950s created opportunities for occupational groups to change their work and led to jurisdictional battles over new task domains (Pettigrew 1973 , Thomas 1994 . Occupational groups varied in how they responded to the new technology, but two groups, systems men and production planners, were among the most active to leverage the business computer to redefine their task domains and try to expand their jurisdictional control. Systems men helped design, standardize, and measure administrative processes within firms (Haigh 2001) , while production planners managed material requirements and developed plans for production. Despite their efforts to change, systems men disbanded their trade association and the occupation disappeared by the mid-1990s. By contrast, production planners established themselves within manufacturing organizations and grew their association to over 60,000 members. How did production planners survive the jurisdictional changes in reaction to the introduction of a new technology but the systems men did not? An occupation's long-term survival depends upon maintaining control over their task domain and becoming recognized as experts in this domain (Abbott 1988 (Abbott , 2005 .
Technological shifts challenge the durability of occupations by undermining the skills and knowledge base of existing task domains (Abbott 1988) , creating new tasks, challenging the identity of the group (Nelson and Irwin 2014) , and opening up negotiations around which group controls which tasks (Thomas 1994) . Thus, groups must maintain jurisdictional control at multiple levels: inside organizations where the tasks are actually performed and at the field level through professional associations. Most recent work in the occupations literature has focused on short-term resolution of jurisdictional battles within organizations (see Barley 1986 , Bechky 2003 , Huising 2015 , Kellogg 2009 ). But to develop an understanding of how occupations survive also requires paying attention to how these battles take shape at the field level, especially through associations (Leonardi and Barley 2010, Lounsbury and Kaghan 2001) .
Associations engage in several different activities that help occupations survive renegotiations of tasks domains with other groups. These activities include building credentials and skills to establish monopoly control over the new area (Abbott 1988) . Associations also engage in symbolic practices that frame, define, and legitimate the occupation's task domain. These processes are similar to social movements in that these framing strategies enable a group to signify meaning to potential participants, collaborators, and targets of social change (Benford and Snow 2000) . Associations also mobilize resources to enhance the group's legitimacy and drive membership Wolfson 1996, McCarthy and Zald 1977) .
In this paper, we engage in theoretically informed, comparative historical analysis (Ingram et al. 2012 ) to analyze how the systems men and production planners used associations to enhance their survival after the introduction of computing technology. We compare the respective association's strategies to frame their task domains and relate to other resources as a way to explain why production planners survived the introduction of the computer and the systems men did not. The occupations and professions literature has traditionally focused on strategies that build occupational autonomy in which groups establish a distinct task domain through credentialing members to monopolize knowledge, framing what they do as differentiated, and mobilizing others to validate their claims (Abbott 1988) . However, in our case, systems men engaged in many of these practices but were still unsuccessful. In contrast, the production planners took a different path. The production planners developed an integrative framing of their tasks with adjacent occupation's tasks. Furthermore, they related to outside resources not to validate, but to engage with and further develop the task domains of these adjoining groups. Contrary to the traditional view, our analysis highlights the effectiveness of an integrative approach that emphasizes interdependence with other occupational groups' tasks as a means to survive technological changes and the redistribution of tasks that ensue.
Our analysis contributes to an emerging relational lens of occupations. According to this view, occupations are defined by the collaborative relations they establish with other groups (Anteby et al. 2016 ). This work focuses on interoccupational networks and details how collaborations with other occupations and broader participants, such as customers, can help resolve jurisdictional battles (Kellogg 2009 (Kellogg , 2014 , expand an occupation's influence (Huising 2015) , negotiate task domains (Cohen 2013) , and establish an occupation's expertise (Eyal 2013) . We extend this relational view by showing how occupations that take integrative approaches with other occupations at the field level-even with other groups that compete for the same resources-can survive technological change. This integrative approach may seem counterintuitive because highlighting dependencies between tasks can lead to other more powerful groups to subsume the less powerful group's task domain. We address a key underexplored challenge for the relational perspective about how occupations maintain their autonomy while building these collaborative relationships. More generally, our inductive approach points to the value of conceptualizing the positioning of a group's task at the field level as related to other tasks and part of the political systems in which groups struggle for control over resources and survival within complex systems (March 1962 , Zald 1970 .
Tasks, Relations, and Occupational Survival
Occupations can be understood by the tasks they perform (Barley 1986 , Abbott 2005 ). An occupation's task domain exists within a broader ecosystem of tasks performed by other occupations and groups. Occupations may compete with other groups' task domains or depend upon other tasks to fulfill their own work. These interoccupational task relations often lead to conflict between occupations and battles for jurisdictional control. Such conflict is particularly acute when new technologies or regulations change both the content of tasks performed by groups and the relations between these tasks. Consequently, long-term survival depends upon an occupation's ability to carve out control over a task domain and resources and gain acknowledgement of this control from other groups (Abbott 1988 (Abbott , 2005 .
At the field level, associations play an important role in building task domains and maintaining occupational control. For example, the professions literature has demonstrated that associations seek to credential practices as a means to monopolize a body of knowledge (Freidson 1970) . In addition, associations are a social political forum through which members can debate and develop their ideas and positioning (Greenwood et al. 2002) . We propose that two processes within an association's social arena are central to occupational survival: framing of tasks and resource mobilization. The literature on social movements has long held that collective action framing is a key process whereby actors build support for their causes by providing a resonant, motivating narrative or discourse (e.g., Snow 2000, Snow et al. 2014) . In an occupational setting, framing helps define the identity of an occupation (Nelson and Irwin 2014) and plays a discursive role in negotiating control of practices (Huising 2014) . The effectiveness of an occupational group's frame will depend on its resonance with other occupations it interacts with. The social movement literature has also emphasized that the success of collective action efforts depends on the ability of groups to mobilize resources. Mobilizing individuals and groups to lend their energy, resources, and time to a cause not only helps build credibility to a movement's claims but also creates mutual dependence between the movement and its participants Zald 1977, Morris 1981) . In an occupational setting, resource mobilization can apply to the recruitment of members to grow the occupation (Halpern 1992) as well as to adjacent groups upon whom they depend for carrying out their tasks and other functions.
Traditionally, we have assumed that occupations' associations frame their tasks and mobilize resources so as Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved.
Organization Science 27(5), pp. 1084 -1107 to enhance the occupation's autonomy and maximize differentiation from other groups (see Eyal 2013 for a summary). For example, Abbott (1988) describes a process of task abstraction at an appropriate level of aggregation and abstraction that prevents imitation and promotes deference. In addition, associations seek legitimacy through resource mobilization strategies to obtain acknowledgement as experts in the domain from recognized authorities, like academics (Edwards and Gillham 2013) . However, there are challenges with framing tasks and mobilizing resources to achieve autonomy and differentiation. When occupational groups evolve around a new technology, they often rely on the cooperation of adjacent groups in order to accomplish their tasks. Differentiation might be ineffective when the new technology is sufficiently costly that it entails dependence on surrounding occupations. Seeking to differentiate might, in fact, simply make the group an outlier. A second challenge is that building autonomy requires groups to make normative claims about their unique access to knowledge that might alienate powerful groups (Pettigrew 1973 , Thomas 1994 . Normative claims certainly rally members of a new group, but they might be seen as threatening to other more powerful groups inasmuch as they interpret differentiation as a power grab.
An alternative way to expand jurisdictional control uses an integrative approach that relies more on collaboration and engagement with adjacent groups. From a framing perspective, this entails defining how a group's task domain interacts with other groups' tasks. From a resource mobilization perspective, an integrative approach entails engaging other groups to collaborate in their use of a new technology as opposed to just seeking their acknowledgement. Thus, the technology, which might normally be a source of competition between the occupational groups, becomes a source of connection and collaboration.
An emerging relational perspective on occupations has recognized the value of establishing relations with other groups in order to secure jurisdictional authority (Huising 2015 , Kellogg 2014 , and the coproduction of knowledge with other interested groups to build expertise (Eyal 2013) . This relational perspective emphasizes the generative effects of collaborating with other groups as opposed to the conflict between groups, and the importance of building expertise through these collaborations, as opposed to gaining expertise through monopoly control over resources (Anteby et al. 2016 , Eyal 2013 . The relational perspective helps us understand why differentiation might be a weak approach or strategy when the group seeking to build jurisdictional control inherently depends on the cooperation of others. Creating a divisive, autonomous frame, which posits the expert status of the group over those who also need to use the technology for their own tasks, creates animosity with adjacent groups. And failing to recognize an occupational group's mutual dependence on adjacent groups makes it more difficult to mobilize the resources of those groups in support of their claims.
However, an integrative approach is not without its own challenges. By emphasizing the dependencies between group's tasks and by seeking to collaborate with other groups, an integrative approach can increase the risk that these other groups may coopt one's task domain (Malhotra and Morris 2009 ). This co-optation risk has been underplayed within the emerging relational literature because often the other groups were collaborative partners at the outset, such as clients (Huising 2015) and parents (Eyal 2013) are not interested in control over the focal occupation's tasks. But co-optation is especially a concern in situations like our case where other groups have jurisdictional interests that may overlap and/or where there is a difference in status and power between the groups (Thomas 1994) .
Consequently, two related research streams have collectively identified a key tension that challenges an occupation's long-term survivability. On the one hand, an occupation needs to establish some level of autonomy and recognition of control over a task domain, but on the other, it must also establish relevancy with other group's tasks. We address this tension through the comparative analysis at the field level by investigating how the systems men's and production planners' associations used different framing and relational strategies vis-à-vis other occupational groups to accommodate the introduction of the computer.
Methodology Case Selection
To examine how occupations survive, it is helpful to look at cases where the current task system is disrupted, thereby creating the need to renegotiate new boundaries. New technologies make new kinds of work possible (Barley 1986 , Zuboff 1988 , give groups opportunities to interact in new ways and expand their knowledge domains (Bechky 2003 , Edmondson et al. 2001 , and may lead to struggles to create and modify boundaries around task areas (Abbott 2005) . We study the introduction of the business computer, such as the UNIVAC and IBM's 650 and 700 series computers, because it represented a radical new general-purpose technology that created opportunities for groups to change their work practices and also created battles for jurisdictional control.
While many groups changed their task domains during this time period, we chose to compare systems men and production planners for theoretical sampling purposes (Eisenhardt and Graebner 2007, Glaser and Strauss 1967) . We focus on these two groups because they had significantly different outcomes but were well matched on common factors associated with occupational outcomes in the existing literature. First, higher status occupations Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved.
can leverage their authority to resolve jurisdictional battles in their favor (Thomas 1994 , Zetka 2001 ). We controlled for status by selecting two similarly low-status occupations both in terms of position within the organizational hierarchy and at the association level. Within the organization, systems men and production planners typically worked for other occupations: systems men for accounting and production planners for engineering. And, both only recently organized at the association level (see Online Appendix 1 (available as supplemental material at http://dx.doi.org/10.1287/orsc.2016.1087) for details). Second, groups may also vary in their interest to change and engage in jurisdictional battles (Thomas 1994) . We controlled for interest as both systems men and production planners were highly motivated to use the computer to improve their organizational status and improve their professional standing. Third, technologically based occupations may have difficulty surviving because technology changes make it difficult to maintain a knowledge base and assert control (Abbott 1988) . We controlled for technological orientation by selecting groups that both used the computer through applications and positioned themselves more as administrators of these applications (especially the systems men) as opposed to being directly responsible for the technical operation of the computer itself. Throughout our analysis, we consider the technological implications of the computer on both groups.
Our comparative analysis revealed that these groups adopted radically different strategies in terms of how they framed their changing task domain relative to other occupations and with respect to how they engaged with others to maintain jurisdictional control. While we recognize that groups may take different approaches, warranting additional analysis, the extreme differences between these groups help us inductively approach this problem and develop middle-range theory about integrative approaches and the survival of occupations Miles and Huberman (1994) .
Method and Data Sources
A dominant methodology to study jurisdictional battles associated with environmental changes has been ethnographies within organizations (Barley 1986; Bechky 2003; Huising 2014 Huising , 2015 Kellogg 2009 Kellogg , 2014 . This method has developed significant insight into different jurisdictional processes and resolutions. However, the survival of an occupation often involves evolving jurisdictional battles and strategies that require a methodology to cover longer periods of time than ethnographies allow. And the focus on organizational level processes does not capture the significant work done at the association level to help occupations establish authority over the changing task domains (Leonardi and Barley 2010) . To address this methodological need, we follow Eyal (2013) , Gieryn (1983) , and Halpern (1992) and use historical analysis.
We engaged in theoretically informed, comparative historical analysis (Ingram et al. 2012 ) in which we contrasted the different approaches used by the systems men and production planners within their respective associations through the use of archival material. Our time period of analysis begins in the late 1940s before the introduction of the computer to establish the preexisting conditions from which the changes emerged. We stop our analysis in the early 1990s because by then the systems men had faltered and had disbanded.
Our main level of analysis is the systems men's and production planners' associations and their associated activities, ranging from educational training, to conferences, to lobbying with other groups. These activities produce significant amounts of texts, including proceedings, associated journals, sponsored books, textbooks and survey activities. Similar to Nelson and Irwin (2014) , we treat these texts as the collective discourse in which the associations framed their tasks and related these tasks to other occupations. Since integrative analysis requires understanding how production planners and systems men related to other participants of the ecosystem, we collected data on who participated in conferences and other general activities involving reaching out to other groups. Table 1 summarizes the data sources for each group based on their respective professional associations (see Online Appendix 1 for a summary of the associations' history during this time period). In addition, we collected information about broader ecosystem participants, such as consultants and academics, that our historical analysis identified as important constituents.
Data Analysis
We used these texts to analyze the different framing and relational strategies within the historical context. An important step in historical research first establishes the historical timeline, identifies key participants, and develops an understanding of the context that can influence the meaning of the terms used within the texts (Khaire and Wadhwani 2010) . Next, we analyzed the texts with the intent to measure how each group defined their tasks. To identify task descriptions, we first targeted handbooks and surveys of the functional groups because they typically described what the group did and categorized the tasks. For example, the systems men included questions regarding the typical tasks performed within a series of surveys called "Profiles of a System Man." A key concern is whether these identified tasks were representative. To address this issue, we validated whether other contemporary articles identified and described the task in a similar way (Golder 2000) . For the systems men, we identified contemporary articles that discussed what systems men did to see if they differed from the list provided in the surveys.
To measure the framing of the tasks and their subsequent changes, we used content analysis. Wray (1949) we operationalized framing as the representative collection of words used to describe each task. We adopted the Hasan et al. (2015) approach to measure similarity and differences in framing by comparing the collection of words used to define the task. Using the sample of collected task descriptions, we compared the words used to describe the tasks at different times. If the later period used similar words to describe the task as the previous period, we interpreted that the task did not change; otherwise, we captured the new meaning. A new task was identified when there was no comparison with a prior description. We were also interested in how systems men and production planners framed their tasks in relation to other tasks. Following Hasan et al. (2015) , we looked for words in the task descriptions that signaled interdependence, such as "collaborate," "input," "communicate," Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved.
"aide," and to what other group or task they signaled a connection. When the systems men and production planners used these connecting words, we coded their task definitions as signaling interdependence with other group's tasks.
We also measured how the groups interacted with other occupations to acknowledge their work. We used network analysis techniques to examine how often occupations reference other occupations within association texts. We concentrated on the period 1970-1984 as a representative sample because our historical analysis indicated that this was a significant period of interoccupational recognition. We identified texts for each occupation from the primary sources in Table 1 during this time period and eliminated texts that addressed general association business or macrobusiness discussion. This resulted in the following number of texts: 557 (systems men), 690 (production planning), 466 (accounting), 456 (industrial engineering), 407 (purchasing), 448 (machine accountants), 115 (sales and marketing), and 127 (operations research). We measured an occupational reference as either the author of the text being a member of that occupation or the text itself referencing the occupation in its discussion. For example, if a controller wrote an article for the systems men's journal, Ideas for Management, or an article that referred to the controller function, we coded that article as having referred to the accounting group. The vast majority of references to other groups were essentially neutral or positive.
1 We then created the network matrix comparing the percentage of articles that referenced each occupation by each occupation.
Through a series of historical, content, and network analyses of the various occupation's association texts, we were able to describe how the framing and relational strategies of the systems men and production planners evolved and contributed to the planners' success and systems men's failure in obtaining jurisdictional control.
Systems Men's and Production Planner's Evolving Tasks Domains
Before we analyze the different strategies of the production planners and systems men, it is first necessary to outline the framing of their initial task domain and how that changed after the commercial introduction of the computer. This analysis shows that both groups substantially expanded their task domains and both used these changes to seek improved status and jurisdictional control. (1940s-Mid-1950s) Systems Men. Systems work emerged in the first half of the 20th century as organizations' information needs and processes grew more complex (Haigh 2001 , SPA 1963 . Systems work generally involved identifying, codifying, and measuring how administrative work, such as record keeping, planning, work scheduling, and accounting, should be done. Given their administrative processing and control focus, systems men typically worked within the accounting arm of the organization. At the field level, systems workers formed the Systems and Procedures Association (SPA) in 1947 in an effort to professionalize their work and to promote their credibility within the business community. Beginning in 1950, the SPA held national meetings and started publishing the Systems and Procedures Quarterly. Table 2 provides examples of how the systems men defined their key tasks in the late 1940s/early 1950s before the introduction of the computer. They described work involved designing and documenting the information requirements, clerical procedures, and business processes within an organization. They framed these tasks to include developing procedure manuals that described how to perform tasks, designing the forms included in these processes, and building in controls to monitor the activities. Systems men also planned the layout of office operations and conducted movement studies typical of the scientific management movement to help establish preferred standardized practices of the work that they designed and monitored. In fact, systems men identified Frederick Taylor as an intellectual founder (Haigh 2001) . Systems men also participated in more long-term planning of administrative functions, as well as conducting audits of administrative areas within the firm. Sometimes they referenced themselves as management consultants (Haigh 2003) .
The Precomputer Era
Systems men worked with the common office technologies of the day, such as punch cards, tabulating machines, and the assorted peripheral sorters and filing technology that supported the tasks they helped develop and codify. For instance, forms design involved taking into consideration any technology that created, duplicated, and processed forms. The surveys called this collective work "integrated data processing." Systems men focused on the administrative uses of these technologies, such as determining the best use of the machines and building the requirements for their use. They left the more technical work of operating the machinery to other groups, like machine accountants.
Production Planners. Similar to systems men, production planners emerged from Fredrick Taylor's scientific management movement (Taylor 1911) . Production planning work involved determining what to produce, when to produce it, and on what machines to do it. Typically, they were organized within the manufacturing area of firms. Production planners also tried to professionalize and improve their credibility by forming a professional society-the American Production and Inventory Control Society (APICS)-in 1957. APICS held annual conferences with published proceedings and sponsored publications on production and control. Table 3 provides examples of how production planning handbooks described the production planners' tasks in the late 1940s/early 1950s, before the introduction of the computer and APICS. They defined four main functions. Procedure manual A procedure specifically prescribes 1. what work is to be performed by the various participants; 2 who are the respective participants; 3 when and where the various steps in the different processes are to be performed; 4. the sequence of operations that will insure uniform handling of recurring transactions; 5. the "paper" that is involved, its origin, transition, and disposition (Connolly 1955, p. 16 ). Forms, records, reports control
Develop filing systems and standards for the effective management of records. Develop recommendations concerning the retention of records in accordance with prescribed company policies (Haslett 1955, p. 5) . Forms control consists of three basic responsibilities: providing a consulting service to other departments of the company, the design of the forms as related to systems and procedures, and the redesign of forms by analysis of the physical and functional aspects (Merritt 1954, p. 20) . Organizational analysis and planning
On a long-range basis, conduct research into systems applicable to the company's operations; analyze existing methods and develop improvements in company offices; maintain the company system for review and clearance of forms (Haslett 1955, p. 6 ).
Layout planning
The planning of office operations and facilities, which also includes working conditions, such as space, heat, ventilations, and furnishings (Minor and Kennedy 1950, p 
. 7). Management audit
A staff probe of a how a department controls, plans, sets policies, and utilizes its personnel and management capabilities (Haigh 2001, p. 24) .
Work measurement
Establish criteria whereby offices of the company within existing policies may continue to improve their own work; develop manuals of techniques for simplifying office work, which may be used by all to insure the proper utilization of equipment and the simplification of procedures and forms (Haslett 1955, p. 6) .
Integrated data processing
Conduct detailed studies and test makes and models of office machines and equipment for the purpose of making specific recommendations for practical application, proper utilization, and economical operation of equipment recommended. Establish basic requirements for the justification of purchase and for budgetary control purposes (Haslett 1955, p. 6 ).
Management consulting
Systems men frequently refer to themselves as internal consultants (Haigh 2003 ), but there is not a clear definition of this function.
First, they described how production planners developed the general production schedules from the forecasts and determined the material required to fulfill production. Second, they identified the need to create the detailed schedules for the work to be done on the shop floor, as well as for dispatching production orders. Third, they recognized that planners controlled inventory by dispatching material to the proper place on the shop floor and kept accurate records of the total available inventory. Finally, they generated reports that management could use to measure progress and make more long-term decisions. From a technology perspective, the production planning handbooks detailed how planning groups used extensive file systems to maintain and track inventory. These handbooks showed planners working with peg boards and Kardex file systems to track production schedules and inventory (Gordy 1953 , Landy 1950 , Mac Niece 1951 . As they became more available, some groups used punch cards and tabulating machines to run calculations and update inventory information. Consequently, like systems men, production planners used technology to perform their tasks as opposed to being the technical supervisor of the technology itself.
Changes in Task Domains Postcomputer: Late 1950s-1990s
In 1954, GE purchased one of the first UNIVACs for its appliance division in Lexington, Kentucky (Osborn 1954) . From that point onward, manufacturing firms became one of the largest private sector purchasers of business computers. At the association level, occupational groups differed in their attitudes toward the computer, how it could be used, and its implication for the group. Both the SPA and APICS saw tremendous potential in the computer to redefine what they did and advance their credibility and authority.
Systems Men's Changes in Task Descriptions. Table 4 provides examples of how systems men changed the description of their task domain and added new tasks after the introduction of the computer. As mentioned, we measured changes in task descriptions by comparing the words used to describe the task precomputer and postcomputer to determine if they changed significantly. We repeated this procedure for each decade during the postcomputer era. If there was a significant change in the task description during a period, we provided a representative quote. For example, management information systems (MIS) first emerged in the 1960s and were discussed primarily as "total systems," in the discussion, then shifted to MIS and stabilized in the 1970s.
Systems men extended their preexisting task domain and added and refined a new set of tasks surrounding the use of the new computer. Of these new tasks, methods and systems analysis was the most significant as it became a defining characteristic of systems men. Production planning Master scheduling Scheduling is the determination of when each item of preparation and execution must be performed The first phase of scheduling is usually referred to as general or master scheduling. This is performed on an overall basis and must, of necessity, be prints or planning records. Charts and boards may be used successfully (Landy 1950, pp. 54-55) .
Material planning and control
To elaborate, materials control prepares and issues properly planned schedules for material and purchased parts to all outside vendors, either directly or through the medium of the purchasing department, and to the manufacturing divisions within the plant through the medium of dispatching. It expedites and coordinates the delivery of all this material and parts, inside and outside, according to the manufacturing schedule (Landy 1950, p. 202) . Production control Production scheduling It would be difficult, however, for the foreman to view this master schedule and arrange the work to be synchronize with that of other departments. The master schedule, therefore, is broken down into departmental schedules like the one in Figure 46 . These department schedules are phased so that work from one department will be completed in time for another department to start other work on the article without delay Production schedules must be established so that work on raw materials and purchased finished parts will not be expected to begin before they are received. It is thus seen that the procurement schedule must be carefully integrated with the schedule of production (Mac Niece 1951, p. 143) . Dispatching
Dispatching is the act of authorizing the workman actually to perform the work according to the method outlined, using prescribed tools and prints at a predetermined standard and at a predetermined schedule, all of which data have been previously determined by the various planning groups. p. 273: In a word, it is the dispatcher's duty to see that every man has been given a job to run and, cooperating with the foreman, to see that each order is performed on time and in the most economical manner (Landy 1950, p. 256) .
Inventory control
Providing the proper quantity of the kind of material and/or parts specified by product engineering and at the right place and according to schedule. It provides in reverse for the proper reduction or disposal of any excess or obsolete inventories. Major functions: ordering, expediting, recording, stocking, and assimilating (Landy 1950, p. 379 ).
Production analysis reports
Production and financial executives require some yardsticks with which to measure the effectiveness of planning and control. A daily comparison of production and schedules provides this, and so does monthly comparison of production with schedules and forecasts (Mac Niece 1951, p. 180) .
the process of reviewing the information and operational flows within an organization as a basis for service to management. It contributes toward the optimal operation of the organization via two avenues: Information systems to provide timely, accurate, and meaningful information to management for use in decision making; and operating systems to accomplish specific organizational functions. (SPA 1971, p. 23) The definition of systems analysis focused more on "information systems," or the flow of information between groups, as opposed to earlier tasks that focused on creating forms and work procedures within groups. Systems men also defined this kind of analysis as an aide to managerial decision making. The use of system analysis signaled a shift from designing and standardizing work processes of clerks to identifying the information needs of managers, integrating this information across the organization, and developing decision-making systems. Systems men developed the idea of MIS as a central part of system analysis. They defined MIS as a technical solution that would provide information for management decision making: a fully integrated management information system will be such as will provide all the appropriate data, and only the appropriate data, to enable management to set the objectives for the enterprise, to keep it on course towards these objectives, and to complete the cycle by evaluating progress and redefining the objectives as changing circumstances dictate. (Hockman 1963, p. 41) They also recognized that developing MIS required more advanced data management. Computers began to store information that supported their transaction processing in separate "data bases" and developing new techniques to relate this information in a structured way. Systems men identified new database design techniques as a unique task and incorporated it into their broader system analysis and MIS designs.
Production Planners' Changes in Task Descriptions. Following the same procedures as in Table 4 , we measured how the production planners changed their definitions of and added new tasks, as captured in Table 5 . Like the systems men, the production planners both added new tasks and redefined existing tasks by leveraging the computer's computational power. In the planning function, planners traditionally used the reorder point technique to plan inventory replenishment based on expected demand Task 1955-1960 1961-1970 1971-1980 1981-1990 Electronic data processing Coordinate throughout the company the development of uses for electronic data processing equipment, to take advantage as rapidly as is practical of the operational and economic activities of the processing of data electronically; conduct research on the equipment and into its proper application throughout the industry; assist in applying the machines in cooperation with the offices involved (Haslett 1955, p. 6 ).
Programming
The objectives of the Processing Function are met by the design of specific methods of processing that the computer operators follow; effectively marrying the hardware and software into one cohesive working unit (Weiss 1972, p. 19) .
Data base management
Data base system design involves the consideration of many factors including service levels, file functions, storage media, types of processing systems, controls, and data structures (Ficarra 1974, p. 101 1955-1960 1961-1970 1971-1980 1981-1990 Operations research Order point is part-based, whereas material requirements planning is product-oriented. Order point utilizes data on the historical demand-behavior of an inventory item, in isolation from all other items. Material requirements planning, a radically different approach, ignores history in looking toward the future as defined by the master production schedule and works with data specifying the relationship of components (the bill of material) that make up the product. (Orlicky 1975, p. 22) As production planners began working with MRP systems, they continued to redefine and develop new tasks to address newly identified issues and opportunities. Planners learned that plans were often ineffective because they did not fully consider machine, material, or labor capacity constraints. In response, production planners defined a new task, capacity requirements planning, to address this issue. As they improved the accuracy of the master schedule, they could use its information to convey to customers when their order might be ready, which they called "available to promise." In the late 1970s and early 1980s, production planners extended MRP and relabeled it manufacturing resource planning (MRP II). MRP II further integrated planning with production scheduling and shop floor control to provide what was called "closed loop" management, a way to incorporate feedback and changes in the actual production to help modify the next planning cycle. MRP II also tried to further develop higher-oriented planning in conjunction with financial, sales, and manufacturing analysis. Distribution requirements planning extended principles of MRP to the warehousing and distribution of final goods to customers. Finally, production planners began defining a new task called materials management, which combined all of the tasks associated with managing material for production: from planning for it, to ordering it from outside vendors, and to releasing it for use in production.
Task Evolution and Jurisdictional Control. Production planners and systems men also positioned these changes in their tasks as a means to improve their status and secure their jurisdictional control. At the 1972 APICS conference, Robert Janson, a former production control manager, called for production planners to "finally get ourselves out of the basement of the corporate headquarters and into the upper floor of the executive suites" (Janson 1972, p. 382) . Systems men also positioned these new tasks as reasons for why they should gain more authority and jurisdictional control within the organization. One systems man, Richard DeLuca, stated their general argument in the following way:
For effective performance of the systems function, there is much logic in having the systems department as a staff unit reporting to the top executive of the company The systems function should be as independent as possible of pressure from particular groups in the enterprise. These pressures will be fewer and less violent the higher up in the organization the function is placed. (De Luca 1961, p. 18) For both groups, their professional associations played an important role in trying to solidify their occupational standing. While the production planners and systems men both had approximately 10,000 members in the 1970s, production planners continued to grow their membership and thrive as an occupation, whereas systems men struggled and eventually disbanded. Online Appendix 1 shows that the associations of systems men and production planners were like most other occupations. Through the creation of certification exams, they tried to establish credentials to be a member of the occupation. So the issue was not that APICS engaged in activities to build credibility of the occupation and the SPA did not. Rather, as we develop in the following sections, the main differences were in how their respective associations framed their task domains and how they engaged other groups to support their efforts.
Task Framing: Integrative vs. Autonomous
To survive, systems men and production planners needed to maintain control over their evolving task domain from other groups. To study how they maintained this control requires understanding the broader occupational context in which they operated, and, in particular, how other occupations managed their task domains. Online Appendix 2 provides examples of how other occupational groups framed their tasks (note that we provided examples that were best representative of the framing and not necessarily from the time period). Systems men and production planners took distinctive approaches to how they framed their tasks relative to these other groups. Systems men tried to develop autonomy by drawing boundaries between their task domains and other occupations. Production planners took a more integrative approach by explaining how the increased interdependence of their tasks with other occupations could help organizations better achieve their collective goals.
We first measured the extent to which systems men and production planners framed the relations between their tasks and other occupational group's tasks. As outlined in the methods section, we measured whether systems men or production planners used explicit language to express integration with another occupation's task. 1955-1960 1961-1970 1971-1980 1981-1990 Capacity requirements planning Capacity requirements planning is the function of determining what capacities will be required, by work center by period, in the short-to-medium range, to meet current production goals (Orlicky 1975, p. 152 tasks as interdependent with other groups. We measured task interdependence prior to the introduction of the computer as well as after its introduction to get a sense of how the interdependent framing evolved. Table 6 summarizes the total number of another occupation's tasks that system men or production planners framed their task as interdependent, broken down by prior to and after the introduction of the computer. Table 6 shows that systems men nearly never expressed integration with other occupational tasks, but production planners increasingly expressed integration after the introduction of the computer.
In some respects, the systems men's lack of integrative language postcomputer is surprising. A key defining task, MIS systems, pulled information from different groups to support managerial decision making and was referred to as a "fully integrated" system. Nevertheless, systems men did not appeal to other groups by explaining the value of this integration, but instead they sought to demarcate themselves from the other groups. As they began to define their responsibilities, systems men recognized that "The first step in establishing systems analysis as a recognized member of the administrative team is to define or redefine the boundaries and responsibilities of systems men" (Lonergan 1961, p. 32) .
To illustrate this boundary work, it is helpful to examine a particular case in which systems men sought to differentiate themselves from machine accountants who also aggressively sought to expand and redefine their task domain during this period (Haigh 2001) . Machine accountants operated punch card technology prior to the computer and were more technical in the sense that they primarily supervised the use of these machines. But, like the systems men, they also designed punch card routines and competed over other resources. The systems man, W. A. Stehle, for example, argued that "pure data processing and computer technicians who otherwise may be identified as 'systems' analysts have abandoned the systems fraternity and their own EDP groups" (Stehle 1964, p. 40) .
Machine accountants were also well organized, having formed a strong professional society originally called the National Machine Accounting Association in 1948 (see Online Appendix 1). Their job title and name of their professional society demonstrated their strong allegiance to their accounting supervisors. However, like the systems men, machine accountants also leveraged the introduction of the computer to help change the boundaries of their task domain and perception of their occupation, and to elevate their status. Just like systems men, machine accountants began to emphasize general system analysis such as flow charting and process design (see Online Appendix 2 for examples). In 1962, they changed their association name to Data Processing Management Association (DPMA) to distance themselves from being thought of as merely technical supervisors working for accountants.
Given the overlap with data processing who were more technically oriented, systems men worried that higher level executives continued to think of systems men in technical terms: " the image of systems in the minds of business executives is one of technical orientation, with little or no association with people" (Stehle 1964, p. 41) . Systems men sought to distinguish themselves from these other occupational groups by describing themselves with more of a business and administrative orientation. For example, the SPA employment survey characterized systems men as business "generalists" that had "just enough knowledge of technology to properly use techniques in the management process" (SPA 1971, p. 1). The systems men were more interested in explaining who they were and importantly, who they were not, as a means to maintain control over their task domains.
In contrast, production planners increasingly expressed the interdependence between their tasks and other occupations. Before the computer, Table 6 shows that production planners framed some tasks as integrating with sales, purchasing, and accounting. While they expressed this integration, it was not emphasized in the texts. Instead the handbooks focused mostly on the internal activities of production planning and referenced that they used this information for exchange. In fact, they acknowledged that other groups do not always value the planner's work (Gordy 1953) . In contrast, after the computer was introduced, production planners began to explicitly investigate and promote the advantages of these interfaces with other groups. In the 1980s, there were 231 articles about functional interfaces with other groups in the APICS annual proceedings, second only to discussions about MRP and MRP II (Kahl 2014) .
Importantly, the framing of integration evolved from characterizing the interdependence as an input/output relationship to a more collaborative and reciprocal relationship (using Thompson's 1967 classification (Lummus 2007 ) and these books were highly referenced among APICS members. In his book, Orlickly characterized the interfaces with other groups more as input/output relationships. He recognized that "an MRP system yields information that can be of value for several purposes other than just inventory control. Moreover, users discovered that the system can provide outputs in a number of functional categories and thus can serve as a planning system in areas well beyond the boundaries of traditional inventory control" (Orlicky 1975, p. 141) . On pages 47-49, Orlicky described the "System Inputs and Outputs," which included the forecasting and bill of material or product structure file inputs from sales and marketing and engineering and the purchase requisitions and shop orders outputs for purchasing and the foreman. Orlicky's discussion was very data Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved. driven, focusing more on the required information and less on the occupation who created that information. In fact, he devoted a whole chapter to "System Record and Files" describing the data and file input and output requirements. Where Orlicky emphasized the information required for the system, Wight, in his book on MRP II, focused on the different occupational groups. His book had separate chapters titled "MRP in " filled in for different occupational groups, including marketing, manufacturing, finance, and purchasing. Wight explicitly detailed the need of a shift from an input/output relationship with other occupations to more of a collaborative and reciprocal relationship. He states the following:
Tragically, in far too many companies, MRP has been installed as a production and inventory control technique, not as a whole company system
In other companies, marketing steps up to their responsibility for making a forecast as input to MRP, but it all ends there. They do little to sit with manufacturing people and actually work our production plans and some of the details of the master schedule Now, marketing and manufacturing have an opportunity to work together like they never could before.
As one executive in a company using MRP put it, "We no longer have an adversary relationship. It's no longer a question of where are we going and where are they going. Now, we decide where we are going together." (Wight 1984, p. 149) Wight argues that MRP should move beyond input/output relationships to enable groups to work together to support a "whole company system." Thus, the production planners framed their task domain, not by establishing themselves as distinct experts, but by positioning the interdependence of their tasks with other occupational groups as a means to help the overall firm achieve its goals.
Integration Work: Collaboration vs. Acknowledgement
To survive, occupations need other groups to recognize them as experts in their task domain (Abbott 1988) . One way to build this recognition is through engaging other occupational groups. Systems men and production planners referenced other groups in their texts, reached out to other groups to participate in annual conferences and a ( ) = total number of tasks and No. of = number of tasks that are framed as interdependent.
write for their journals, and yet systems men and production planners took significantly different approaches to integrate with these external resources. Similar to Eyal's (2013) study on autism parents and psychologists, production planners actively built networks with other occupations to create collaborative relations to help build its expertise; whereas, systems men addressed other groups as "reference publics" (Almeida and Stearns 1998 , Lipsky 1968 , McAdam 1996 to acknowledge them as experts. We first assessed the level of integration work by measuring the degree to which each occupational group reached out to other groups as well as other group's referencing them. Table 7 provides the reference matrix for each occupation in five year increments. (See Methodology section for more detailed explanation of coding procedure. Systems men and production planners are highlighted for easier reference.) The rows indicate how often the occupation referenced other occupations. The production planners, on average, referenced other occupations in 15% of their articles; whereas, the systems men, on average, referenced other occupations only in 4% of their articles. In fact, when averaging the references, we adjusted the references from other groups without the production planners to understand their impact. More importantly, other occupations referenced production planners, on average, in 9% of the articles, but only referenced systems men, on average, in 2% of the articles (this is indicated by the columns in Table 7 ). For example, Table 7 shows that industrial engineering referenced production planning in more articles than any other occupation, and accounting referenced production planners more often than data processing and systems men, who were their direct reports.
To build these relationships, APICS had a strong outreach program. In the early 1970s APICS engaged in the "MRP Crusade" to educate different groups about what production planning was and how to use it in organizations (Lummus 2007) . The crusade consisted of seminars at local APICS chapters, case-study reports, books, and even films sponsored by IBM to educated manufacturing firms about the benefits of MRP. Production planners engaged with other groups not just to get their recognition. Instead, they engaged at the work level to get these other groups to collaborate with production Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved. Table 7 Reference Matrix by Occupation, 1970 Occupation, -1984 Distribution n/a n/a n/a n/a n/a n/a n/a n/a n/a Shop floor n/a n/a n/a n/a n/a n/a n/a n/a n/a Operations research Distribution n/a n/a n/a n/a n/a n/a n/a n/a n/a Shop floor n/a n/a n/a n/a n/a n/a n/a n/a n/a Operations research Distribution n/a n/a n/a n/a n/a n/a n/a n/a n/a Shop floor n/a n/a n/a n/a n/a n/a n/a n/a n/a Operations research Organization Science 27(5), pp. 1084 -1107 planning work practices to complete their own tasks. The crusade was very practically focused in the sense that it emphasized examples of MRP in use. The famous "Yellow Book," which served as the initial document to kick off the crusade included detailed examples of how companies already used MRP. More broadly, sample titles from the APICS conference presentations exemplified this focus on the collaborative efforts at the work level: "What Finance Owes to a Complete Manufacturing Control System"; "Closing the Loop with Optimum Purchasing Procedures"; "Engineering Changes: Successful Control Can be Achieved." In addition, other occupational groups referenced production planning at the task level. For example, starting in the 1980s, Purchasing Magazine, the main publication for the purchasing occupation, had a recurring feature called MRP Outlook, in which a production planner described planning techniques that impacted the purchasing function. Some of these titles included: "Making Schedules Happen, " "Giving Buyers Time to Buy, " and "Building Better Vendor Relations."
In addition, APICS targeted groups in the extended ecosystem surrounding their work, most notably academics, consultants, and technology vendors. Lummus (2007) noted there was a second crusade that targeted academics to help bolster curriculums to support production planning techniques. APICS also invited technology vendors and consultants to participate and demonstrate their products at the international conferences to promote development of software applications that supported MRP practices. It was noted that "Almost all the major computer manufacturers have developed and are pushing software packages to support such systems [MRP] , and virtually every major industrial consulting firms is advising on them" (Miller and Sprague 1975, p. 83) . This greatly increased the number of MRP implementations. In 1971, there were only 150 MRP implementations, but 700 by 1975, (Orlicky 1975 ), 21,000 by 1984 (IDC 1985 , and nearly 60,000 by the early 1990s (AMR 1995) .
In contrast, systems men neither frequently engaged with other occupations, nor did other occupations engage with them. Systems men took an entirely different tactic by focusing their attention on gaining acknowledgement from upper management and academics to help build credibility. While systems men referenced other functional occupations on average in 4% of the articles from 1970-1984, they referenced management in 55% of the articles (compared to production planner's 41%). They set their sites on upper management in large part because they had the authority to make the jurisdictional changes. Sample titles from the SPA journals exemplified this focus: "How to Sell Systems to Management"; "How Systems Complement Management"; "How to Win Management's Approval"; "What Management Expects of Systems and Procedures." Unlike production planners, systems men did not push for the implementation of their computer application, MIS, but rather discussed the conceptual value of consolidating information and providing it to management. When it came to positioning MIS, systems men focused on getting management to buy-in to this idea and often directly appealed for their approval:
We know that having an executive management information system is not the responsibility of systems and procedures people alone. The president himself must be aware and indeed committed to a system that gives him more than historical data Consequently, management must initiate the development of a truly useful system for its own benefit. (Bemet 1963) However, systems men were unable to get management to recognize their expertise. One executive pointed out that a systems man "claims to be an expert in a subject which most other business people claim to be equally expert. What does the system[s] man know that the office manager, or indeed, any other manager does not know?" (Mills 1959, p. 25) . They also alienated the very controllers to whom they currently reported. One controller complained that systems men "seem to be more concerned about to whom you report than about the results you are attaining-you also worry about your title" (Marks 1951, p. 3) . Without this external support, systems men were unable to negotiate control over the emerging systems analysis and MIS domains.
Like production planners, systems men also targeted academics and consultants, but did so in an effort to seek their acknowledgement of systems work, in particular the new breed of information analysis and the MIS systems. Systems men and MIS were often discussed by the broader academic and consulting community in the 1960s and 1970s. The popular technical magazine, Datamation, published a series of articles on MIS systems; several popular books were written about MIS; many MIS departments were formed in organizations; and universities such as the University of Minnesota, University of Pennsylvania, and MIT set up curricula. While this brought attention to MIS, it also came at a cost to the systems men, who were never able to convince these groups to adopt their version of the MIS concept. Consequently, while the systems men sought verification from these other groups, these same groups undermined the systems men by developing their own interpretations of MIS, criticizing the systems men's approach, and usurping control of the debate from them.
In trying to obtain external support, systems men also faced a credibility problem stemming from a lack of fully implemented MIS systems. Unlike the production planners' MRP, there were very few examples of a MIS system that fully integrated systems across functions-a central tenet of the systems men's argument to have autonomous control of MIS-and what examples there were varied significantly. A systems man recognized the following:
as an "integrated data processing system," and even as a "real-time system," as well as by a score of presumably suitable names. The reason for this lack of consistency, perhaps, lies in the fact that the concept, as it has so far evolved, is very nebulous and has had meaning only in terms of its actual application to specific business information problems. Because it has been interpreted by so many people to mean so many different things, no clearcut definition has yet been established or at least agreed upon. (Spaulding 1964, p. 28) With limited implementations, it was difficult for others to validate the system men's principles underlying the MIS concept. In fact, influential consultant surveys of computer implementations done in the late 1960s heavily criticized MIS. The often-cited (McKinsey 1968) report on the state of affairs in computing argued that many firms were not getting the full value of the computer. The report complained about the lack of return on MIS:
What is true of simulation models, however, is hardly true of the so-called total management information systems that have beguiled some computer theorists in recent years. Much effort and ingenuity have been devoted to the design and promotion of such systems, and many businessmen are understandably intrigued by their possibilities. Yet, in terms of economic payoff and operational feasibility they are as yet ill-defined, and certainly they are a long way from practical realization in business. (McKinsey 1968, p. 33) In addition to the McKinsey report, academics were especially critical of the MIS concept. For example, John Dearden, a Harvard Business School professor who taught courses on accounting and information systems, wrote a series of critical articles in the Harvard Business Review, culminating with "MIS is a Mirage." Dearden criticized the systems men's focus on building a totally integrated system, arguing, "But the notion that a company can and ought to have an expert (or a group of experts) create for it a single, completely, integrated super-system-an "MIS"-to help it govern every aspect of its activity is absurd" (Dearden 1972, p. 90) . Dearden went on to develop an alternative view of MIS, focusing on the general management of information and decision making. By withdrawing the integrative, one-system aspect of MIS, he reformulated MIS in such a way that eliminated the need for a controlling group like the systems men. Thus, systems men failed to get higher status groups like management and credible groups like academics to validate their emerging jurisdictional claims.
Discussion and Conclusion
An occupational group's survival depends upon its ability to maintain jurisdictional control over its task domain. Traditional approaches in the professions literature argue that maintaining control is difficult because other occupations compete and challenge a group over tasks. Moreover, environmental shifts, such as technological changes, can alter the knowledge requirements for tasks and who controls what (Abbott 1988) . This perspective contends that successful occupations will internalize their knowledge and tasks through field-level activities like credentialing and establishing expert status to gain deference from other occupational groups (Abbott 1988 (Abbott , 2005 . In contrast, the emerging relational approach to occupations focuses less on competition between occupations and more on building collaborative networks with other groups in the ecosystem (Anteby et al. 2016 , Eyal 2013 . The relational approach highlights that building relations with other groups can help extend influence over these groups without having to dominate them through monopoly control over knowledge or resources (Huising 2015) . Much of this research has focused on short-term intraorganizational issues, whether it be job interdependencies and development (Cohen 2013 ) and survival (Hasan et al. 2015) or microsettlements between groups (Bechky 2003 , Huising 2015 , Kellogg 2009 ).
Our comparative analysis of the systems men's failure and the production planners' ability to survive the introduction of the computer broadens the relational lens to consider not only microsettlements within organizations but also field-level dynamics whereby occupational groups integrate through framing of tasks and building associations. Our empirical analysis shows that the relational dynamics and mechanisms that occur at the organizational level also play an important role at the field level. Similar to Huising's (2015) professionals in Eastern University, our analysis shows that production planners interacted with other occupational groups to help mobilize their support and participation in developing their tasks around new computing technology. Similar to Hasan et al. (2015) , large university production planners framing of their tasks as interdependent with other groups helped them persevere despite competing claims about jurisdictional control over the computer. By establishing collaborative relations with adjacent groups, production planners were able to create interdependencies with other groups, making their occupational group more necessary to the functioning of other groups within the manufacturing industry. This analysis helps build the foundation of a multilevel relational theory of occupations.
The relational perspective also needs to be able to explain how occupational autonomy is maintained in the face of building interdependence with other groups. Building expertise through relational networks as opposed to gaining recognition as experts from other groups (Eyal 2013 ) raises the risk that more powerful groups will try to co-opt the task domain. Most relational studies do not address this issue. While Hasan et al. (2015) provide strong evidence that interdependent tasks will persist, the quantitative nature of their study does not address how groups maintained their autonomy in the face of potential co-optation. This co-optation risk is not Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved. significant in other relational-based studies of groups trying to maintain autonomy because the potential co-opters are collaborative partners, such as clients (Huising 2015) and parents (Eyal 2013) , and are not interested in control over the focal occupation's tasks.
However, at the microlevel, several studies have identified positional explanations that enable groups to ward off potential co-optation. Kellogg (2014) has shown that establishing the group as a broker between other groups can effectively help a group maintain its autonomy. Bechky (2003) and others have identified the role of workplace artifacts as "boundary objects" that enable integration, but also signal differentiation. In our case, while both systems men and production planners had opportunities to develop brokerage positions given the tasks they sought to perform, neither group did so. Moreover, production planners used the emerging technology, especially MRP II, as a means to get multiple groups to mutually collaborate to develop plans jointly. This suggests that while technological artifacts may delimit, preserve, or challenge boundaries (Bechky 2003) , ultimately boundary work also depends on groups' abilities to collaborate with established players and transform new technologies into platforms for collaboration.
Our analysis shows that another mechanism for resisting co-optation is for groups to build mutual dependence with other powerful groups at the field level. In addition to building strong collaborative networks, the production planners used both framing and relational techniques to prevent other groups from laying claim to their tasks. As noted, from a framing perspective, the production planners positioned the interdependence of their tasks with other occupational groups as a means to help the overall firm achieve its goals. Appealing to a higher-level goal emphasized the mutual dependence between the groups, in particular how both groups benefit from this interdependence. At the relational level, production planners did not just reach out to other groups, but they also received recognition back from other groups. This reciprocity reinforced deference to the production planner's task domain. As noted, a strong example of this is the industrial engineers increasing recognition of the production planner's task domain as it interfaced with its own work. Thus, the production planners maintained their autonomy through a network of relations with other groups at the field level that generated more persistent, stable, and contingent ties between the groups. By so doing, production planners made their position indispensable and less susceptible to co-optation.
Finally, our study also makes methodological contributions to the relational perspective. Anteby et al. (2016) recognize that conducting relational research of occupations requires breadth to capture all of the potential ties with other groups that may come at the cost of depth of analysis. In this study, we combined network analysis techniques with historical research that helps address this trade-off. This historical method establishes what happened and by whom, which identifies the significant other groups to consider in the network analysis. For our study, this revealed the significance of academics, who were outside the original scope of occupations. The archival aspect of historical research also provides depth and context of understanding to the network. Future work can also consider the patterns of how the integrative framing and associations unfold over time and how these sequences influence the stability of the integrative work. From the network perspective, we combined Hasan et al. (2015) textual analysis with reference in and out matrix analysis to build out both the task interdependence and the reference network. No doubt more sophisticated network analysis techniques can be applied to this kind of data.
We also recognize that occupational survival is complex and involves many factors. This paper has identified associations' field-level integration as contributing factors to the long-term survival of occupations. There are other characteristics of the tasks themselves that could lead to the demise of systems men. One possible alternative explanation is that the systems men's task domain became less important or desirable to organizations, but the production planners' remained significant. However, at the broader contextual level, manufacturing in general was losing significance in the organization and systems work was gaining in popularity. Fligstein (1990) documents that during this period, the manufacturing perspective was losing control to sales and marketing and eventually finance. Contemporary articles about the relevancy of manufacturing to organizational strategy corroborate Fligstein's assertion. In contrast, as noted, systems men positioned their work under the broader "systems" movement, which was gaining traction during this time through academics like Diebold, and yet they were unable to gain recognition from the broader movement. Another potential explanation for the differences in outcomes is the groups' positioning as specialists versus generalists. System men characterized themselves as "generalists" that had "just enough knowledge of technology to properly use techniques in the management process" (SPA 1971, p. 1) . In contrast, production planners were more of specialists concentrating on manufacturing planning and inventory control. Typically, generalists, who have access to greater heterogeneity and breadth of resources (Carroll 1985) , should find it easier to mobilize support; however, this was not the case with the systems men.
Our study is not without its limitations that create opportunities for future research. One key question for comparative historical analysis is whether it is possible to generalize beyond the specific comparison. We examined the redistribution of task domains after the introduction of a new technology and the durability of the occupations. Technological changes frequently introduce opportunities for new groups of entrepreneurs, which enable existing occupations to seek out potential points Downloaded from informs.org by [165.124.167 .248] on 29 November 2016, at 17:15 . For personal use only, all rights reserved.
of collaboration that did not exist before. One may question whether the type of technological change and time period strongly influences the groups' activities. However, there are more modern examples of technological change that have encouraged groups to become more integrative. Higher education recently has begun to respond to the advent of online courses by developing experiential learning classes that require academics to collaborate with practitioners from the location in which the experience take place. In these settings, academics cocreate and coteach with the practitioners. But a more general implication of our study is that even in fields that are relatively stable, occupational groups can create opportunities by adopting an integrative approach. Using an integrative approach, occupations may create entrepreneurial opportunities to form linkages with existing occupations. Consider, for example, Anteby's (2010) research on cadaver entrepreneurs, who formed interdependent relations with funeral directors in order to increase the flow of cadavers and simultaneously creating a new source of income for funeral directors.
However, we do believe that there are scope conditions to our analysis. A key feature of our setting was its broad effect in the sense that many groups redefined their tasks. The fact that other groups were changing may make the integration approach the production planners adopted more feasible because these other groups were reconsidering their own task domain. However, other types of interventions, such as regulatory changes Silbey 2011, Kellogg 2009 ), may have a more limited scope of change such that if these other groups are not actively changing themselves they will be less receptive to accepting integration. Future research should consider the type of intervention and the scope of change taking place among different occupational groups.
Another limitation of this comparative case is that it considers extreme differences between integrativefocused and autonomous-focused approaches. One could imagine other less extreme pathways of change that combine integration with differentiation. Our focus on ideal types is meant to build new theory in explaining how occupational groups survive jurisdictional challenges resulting from new technologies. To build a more general model requires further specifying the conditions that address these contingencies. Future research should consider integrating other positional and control characteristics, such as status and network position, with our analysis. Status or control over a technology may mitigate the effects and yield less extreme attempts to change jurisdictional control. For example, a group that has authority over the new technology may seek a more integrative jurisdictional approach because this control makes it harder to get crowded out and helps validate their tasks. Conversely, a group that has higher status may seek differentiation because its status makes it less likely to be co-opted. Finally, our analysis focused on field-level activities and did not consider the jurisdictional struggles of production planners and systems men within organizations. Combining our field-level analysis with more detailed organizational analysis could provide more information about how the association level framing and occupational integration was enacted at the local level. Future research ought to focus on how associational strategies influenced variation in work practices across organizations.
More broadly, our analysis brings an underutilized relational perspective to help explain occupational survival in the face of significant technological changes. Efforts at the field level to frame the interdependence between occupational groups and to build collaborative networks enable occupations to endure the challenges of changing knowledge claims and jurisdictional battles. While our study investigated the introduction of the computer over 60 years ago, we believe that organizations' increased interest in general-purpose collaborative technologies will compel organizational scholars to look more closely at the relational perspective. One such technology is big data, which in many respects represents a modern version of MIS in that it pushes for data-driven managerial decision making. This new technology has increased the need for collaboration between technical oriented occupations and the functionally based occupations. It has even created a new data scientist occupation within organizations. Big data and other general-purpose technological changes should provide fertile ground for organizational scholars to further develop a multilevel relational theory of occupations.
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